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
Improvement of Murine Subrenal Capsule Grafting Assay Using Human Leukemia Cells
Masato Mutoh 
Abstract: 
 In this study we improved the prescription of fibrin clot embedded human leukemia cells for murine 
subrenal capsule grafting. By pretreatment of thrombin, fibrin gel was generated tightly and better suited for 
grafting and evaluation.  Comparison of cell-growth among immunocompetent normal mice, 
immunosuppressed mice and immunodeficient mice (nude mice) using this assay procedure showed normal 
mice was out of order for the antitumor evaluation because severe invasion of host immune cells were 
observed at cell-grafting site. Otherwise, leukemia cells were well proliferated without host immune response 
at the subrenal capsule ground in immunosuppressed mice and nude mice. In conclusion nude mice and 
immunosuppressed mice were right animals for antitumor activity assay by subrenal capsule grafting using 
fibrin-cancer cell clot.  
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Bogdenࡽ 1)ࡀ⪃᱌ࡋࡓ subrenal capsule assayࡣࠊ
ẚ㍑ⓗᐟ୺ච␿⣔ࡢᙳ㡪ࡀᑡ࡞ࡃ⾑⟶⣔ࡀⓎᒎࡋ࡚
࠸ࡿ࡜ࡉࢀࡿ࣐࢘ࢫ⭈⮚⿕⭷ୗ࡟ࣄࢺ⭘⒆ࢆ⛣᳜ࡋࠊ
6᪥㛫࡛⸆≀ࡢᢠ⭘⒆ຠᯝࢆุᐃࡍࡿࡶࡢ࡛ࠊ⡆࡛᫆
࠶ࡾ▷ᮇ㛫࡛ᢠ⭘⒆άᛶࢆホ౯࡛ࡁࡿࡇ࡜࠿ࡽไ⒴
๣ೃ⿵⸆ࡢࢫࢡ࣮ࣜࢽࣥࢢ࡞࡝࡟⏝࠸ࡽࢀ࡚ࡁࡓࠋ
᭱㏆࡛ࡣࠊ࣐࢘ࢫ⭈⿕⭷ୗࡀᵝࠎ࡞⤌⧊ࡸ⣽⬊ࡢ⛣
᳜㒊఩࡜ࡋ࡚ᐃ╔ࡋࠊrenal capsule graftingἲ࡜ࡋ
࡚☜❧ࡉࢀ࡚࠸ࡿ 2)ࠋࡓ࡜࠼ࡤࠊୖ⓶ᛶᖿ⣽⬊ 3)ࠊࣜ
ࣥࣃ⠇ 4)ࠊ⮅ᓥ 5)࡞࡝ࢆ⛣᳜ࡋ࡚ᵝࠊ ࠎ࡞⸆⌮Ꮫⓗࠊ
⣽⬊⏕≀Ꮫⓗホ౯ࡀ⾜ࢃࢀ࡚࠸ࡿࠋ࡜ࡾࢃࡅࠊከᙬ
࡞⣽⬊ࢆ⛣᳜࡛ࡁࡿࡼ࠺࡟࡞ࡗࡓࡢࡣࠊStratton ࡽ
࡟ࡼࡿᇵ㣴⣽⬊ࢆࣇ࢕ࣈࣜࣥሢ࡟ໟᇙࡋ࡚⛣᳜ࡍࡿ
࠸ࢃࡺࡿ jelled-clotἲࡢ⪃᱌࡟ࡼࡿ 6)ࠋࡶ࡜ࡶ࡜ᙼࡽ
ࡣࠊࢾ࣮ࢻ࣐࢘ࢫ࡞࡝ච␿୙඲ື≀࡟ᐃ╔ࡏࡎࠊ⭘
⒆ሢࢆᙧᡂࡋ࡞࠸ࣄࢺⓑ⾑⑓⣽⬊ࢆࠊࣇ࢕ࣈࣜࣥࢆ
ᨭᣢయ࡜ࡋ࡚⛣᳜ࡍࡿ in vivoホ౯⣔࡜ࡋ࡚ᮏἲࢆ☜
❧ࡋࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊᙼࡽࡢ〇ἲ࡟ࡼࡿࣇ࢕ࣈࣜ
ࣥሢࡣ⬤ࡃᢅ࠸ࡀ㞴ࡋ࠿ࡗࡓࠋࡲࡓࠊᮏヨ㦂⣔ࡢᢠ
⭘⒆ຠᯝุᐃࡣࠊᐇయ㢧ᚤ㙾ୗ࡛⛣᳜∦ࡢᚄࢆ ᐃ
ࡋ࡚ィ⟬⭘⒆㔜㔞ࢆ⟬ฟࡍࡿ஦ࡀᇶᮏ࡛࠶ࡿࡀࠊࢾ
࣮ࢻ࣐࢘ࢫ⓶ୗ࡞࡝࡟ᙧᡂࡋࡓ⭘⒆ሢࡢ⛣᳜࡜␗࡞
ࡾࣇ࢕ࣈࣜࣥሢࡀᔂࢀࡸࡍࡃ⣽⬊࡜⭈⮚⤌⧊ࡢቃ⏺
ࡀ୙㩭࡛᫂ ᐃࡀ㞴ࡋ࠸࡜࠸࠺ၥ㢟Ⅼࡶ࠶ࡗࡓࠋࡑ
ࡇ࡛ࠊ௒ᅇᙉᅛ࡞ࣇ࢕ࣈࣜࣥሢᑒධᇵ㣴⣽⬊ࢆసࡿ
ᨵⰋἲࢆ⪃᱌ࡋࠊ㏻ᖖ࣐࢘ࢫ࡜ච␿ᢚไ๣ᢞ୚࡟ࡼ
ࡿච␿ᢚไ࣐࢘ࢫ࠾ࡼࡧච␿୙඲࣐࢘ࢫ࡛࠶ࡿࢾ࣮
ࢻ࣐࢘ࢫ࡛ࡢẚ㍑ࢆ⾜ࡗࡓࠋᇵ㣴ⓑ⾑⑓⣽⬊ࢆ⏝࠸
ࡓ in vivoࡢᢠ⭘⒆ຠᯝホ౯⣔࡜ࡋ࡚ᮏἲࡢ᭷⏝ᛶ࡟
㛵ࡋ࡚෌ホ౯ࢆ⾜ࡗࡓࠋ
㻞䠊ᮦᩱ䛸᪉ἲ㻌
㸰.㸯 ࣇ࢕ࣈࣜࣥሢࡢసᡂ᪉ἲ
 10% precolostrum newborn calf serum(୕⳻໬ᡂ
ᕤᴗᰴᘧ఍♫)ῧຍRPMI-1640ᇵᆅ㸦᪥Ỉ〇⸆ᰴᘧ఍
♫㸧࡟࡚Ᏻᐃᇵ㣴ࡋ࡚࠸ࡿࣄࢺ៏ᛶ㦵㧊ᛶⓑ⾑⑓
K-562⣽⬊㸦⒴◊ࡼࡾ౪୚㸧ࢆ⏝࠸ࡓࠋ⥲ᩘ107 ⣽⬊
௨ୖࡢK-562⣽⬊ࢆᩘศ㛫ࡢ㐲ᚰศ㞳㸦㸲Υ 1,000
rpm㸧࡛ᤕ㞟ࡋࠊୖΎࢆ㝖ཤࡋࡓᚋࠊ 20% 
precolostrum newborn calf serumධࡾᇵᆅ࡛෌ᠱ⃮
ࡋࡓࠋḟ࠸࡛10ศ㛫ࡢ㐲ᚰศ㞳㸦4 Υ, 1,000 rpm㸧
ࡢᚋࠊ⣽⬊࣌ࣞࢵࢺ࡟ࣄࢺࢺࣟࣥࣅࣥ 25 U/mlࢆ2
mlຍ࠼ࠊ෌ᠱ⃮ࡋࡓࠋ෌ࡧ㸲Υ, 1,000 rpm࡛10ศ
                                             
㸯•༡ᕤ⛉኱Ꮫ ᕤᏛ㒊 ே㛫⎔ቃᏛ⛉ ᩍᤵ
•༡ᕤ⛉኱Ꮫ⣖せ ➨ 47ᕳ ➨㸯ྕ
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㛫㐲ᚰࡋࡓࡢࡕࠊ⣽⬊࣌ࣞࢵࢺ࡟4 Υ࡟෭༷ࡋࡓࣉ
ࣛࢫ࣑ࣀ࣮ࢤࣥࢆྵ᭷ࡋ࡞࠸࢘ࢩ⾑Ύࣇ࢕ࣈࣜࣀ࣮
ࢤࣥ(SIGMA♫) 10 mg/ml⁐ᾮ 1 mlࢆຍ࠼෌ᠱ⃮ࡋ
ࡓࠋࡑࡢᚋࠊࡍࡤࡸࡃ㸲Υ 1,000 rpm࡛10ศ㛫㐲ᚰ
ࡋࠊࢳ࣮ࣗࣈࡈ࡜37ΥࡢCO2࢖࣮ࣥ࢟ࣗ࣋ࢱ࡟ධࢀࠊ
30ศ㛫࢖࣮ࣥ࢟ࣗ࣋ࢩࣙࣥࡋࡓࠋࡇࢀ࡟ࡼࡾᙧᡂࡉ
ࢀࡓࣇ࢕ࣈࣜࣥሢࢆࠊ4 Υ࡟෭༷ࡋࡓ10% dextrose
ῧຍEagle MEMᇵᆅ㸦᪥Ỉ〇⸆ᰴᘧ఍♫㸧୰࡟ྲྀࡾ
ฟࡋࠊ࣓ࢫ࡛⣙1 mm❧᪉࡟ษ᩿ࡋ࡚⛣᳜⏝⣽⬊ࢤࣝ
࡜ࡋࡓࠋ
㸰.㸰 ⛣᳜࠾ࡼࡧ⸆๣ᢞ୚
 Subrenal capsule assay࡟࠾ࡅࡿ⣽⬊ࡢ⛣᳜ἲࡣࠊ
ᇶᮏⓗ࡟Bogdenࡽࡢᡭἲ1) ࡟ᚑࡗࡓࠋయ㔜28g๓ᚋ
ࡢBDF1 㞝ᛶ࣐࢘ࢫ࠾ࡼࡧయ㔜22g๓ᚋࡢࢾ࣮ࢻ࣐
࢘ࢫ㸦BALB/c nu/nu㸧㸦᪥ᮏSLCᰴᘧ఍♫࠿ࡽධᡭ㸧
ࢆSPF(≉ᐃ⑓ཎ⳦㝖ཤ)ࢥࣥࢹ࢕ࢩࣙࣥୗ࡛㣫⫱ࡋࠊ
୍⯡≧ែࢆほᐹࡋ࡚ၥ㢟࡞࠸ࡶࡢࢆ౑⏝ࡋࡓࠋᑦࠊ
௨ୗࡢື≀ᐇ㦂ࡣࠊᐇ㦂᪋タࡢື≀ᐇ㦂ᣦ㔪࡟ᚑࡗ
࡚⾜ࡗࡓࠋ⛣᳜ࡣ࣌ࣥࢺࣂࣝࣅࢱ࣮ࣝࢼࢺ࣒ࣜ࢘
㸦͆ ࢿࣥࣈࢱ࣮ࣝὀ ͇ࠊ኱᪥ᮏ〇⸆ᰴᘧ఍♫㸧㯞㓉ୗ࡟
⾜ࡗࡓࠋ࣐࢘ࢫྑ⭈⮚⿕⭷ୗ࡟࣋ࢽ࣮ࣗࣛ㟼⬦␃⨨
㔪㸦19G㸧ࢆ⏝࠸࡚ࠊ1 mm❧᪉࡟⣽᩿ࡋࡓ⣽⬊ࢤࣝ
ࢆ⛣᳜ࡋࡓࠋ⛣᳜᫬(day0)ࡢ⭘⒆ᚄࢆᐇయ㢧ᚤ㙾ୗ࡛
 ᐃࡋࠊ⦭ྜࡋࡓࠋຠᯝุᐃ⏝ࡢࣔࢹࣝ⸆≀(Ara-C)
ࡣࠊBogdenࡽࡢࣞࢪ࣓1) ࡟ᚑ࠸ࠊ⛣᳜⩣᪥࠿ࡽ5᪥
㛫⓶ୗᢞ୚ࡋࡓࠋAra-C㸦᪥ᮏ᪂⸆ᕤᴗ͆࢟ࣟࢧ࢖ࢻ
ὀ 㸧͇ࡣὀᑕ⏝⏕⌮㣗ሷỈ࡛ᕼ㔘ࡋ࡚౑⏝ࡋࡓࠋຠᯝ
ุᐃࡣ⛣᳜ᚋ6᪥┠࡟⾜ࡗࡓࠋࡲࡓࠊࢾ࣮ࢻ࣐࢘ࢫࠊ
ච␿ᢚไ࣐࢘ࢫࠊ㏻ᖖ࣐࢘ࢫࡢẚ㍑ヨ㦂ࡣࣔࢹࣝ⸆
≀ࡢᢞ୚ࡣ⾜ࢃ࡞࠿ࡗࡓࠋච␿ᢚไ࡟ࡣࢩࢡࣟࣇ࢛
ࢫࣇ࢓࣑ࢻ㸦ሷ㔝⩏〇⸆࢚͆ࣥࢻ࢟ࢧࣥ 㸧͇ࢆὀᑕ⏝
⏕⌮㣗ሷỈ࡛ᕼ㔘ࡋ࡚౑⏝ࡋࡓࠋ
㸰.㸱 ຠᯝุᐃ
 ⭘⒆ࡢィ⟬㔜㔞 (W0, W6)ࡣࠊOvejeraࡽࡢᡭἲ7)
࡟ᚑ࠸ࠊ[(㛗ᚄ mm)(▷ᚄ mm)2 ]¹㸰(mg)࡟࡚
ィ⟬ࡋࠊ⸆≀ࡢᢠ⭘⒆ຠᯝุᐃࡣ஭ୖࡽࡢᡭἲ8㸧࡟
ࡼࡾ⭘⒆ቑṪᢚไ⋡TGIR (tumor growth inhibition 
ratio)ࢆồࡵࡓࠋW0ࡣ⛣᳜᪥ࡢィ⟬⭘⒆㔜㔞ࠊW6ࡣ
⛣᳜ᚋ6᪥┠ࡢィ⟬⭘⒆㔜㔞ࢆ♧ࡍࠋࢾ࣮ࢻ࣐࢘ࢫࡣ
⛣᳜ᚋ12᪥┠ุ࡛ᐃࡋࡓࡢ࡛ࠊW12࡜ࡋࡓࠋ
 TGIR(%)㸻[1㸫(T6 /T0) / (C6/C0)]100 
C0: day 0࡟࠾ࡅࡿᑐ↷⩌ࡢィ⟬⭘⒆㔜㔞
C6: day 6࡟࠾ࡅࡿᑐ↷⩌ࡢィ⟬⭘⒆㔜㔞
T0: day 0࡟࠾ࡅࡿ⸆≀ฎ⨨⩌ࡢィ⟬⭘⒆㔜㔞
T6: day 6࡟࠾ࡅࡿ⸆≀ฎ⨨⩌ࡢィ⟬⭘⒆㔜㔞
㸰.㸲 ⑓⌮⤌⧊
 సᡂࡋࡓࣇ࢕ࣈࣜࣥሢࡣ10% ୰ᛶ⦆⾪࣐࣍ࣝࣜ
ࣥᾮ࡛ᅛᐃࡋࡓᚋࠊ⦪㍈᪉ྥ࡟ษ᩿ࡋࠊᶓ᩿㠃࡛5ษ
∦ࢆసᡂࡋࡓࠋ᦬ฟࡋࡓ⭈⮚ࡣࠊ10% ୰ᛶ⦆⾪࣍ࣝ
࣐ࣜࣥᾮ࡛ᅛᐃࡋࡓᚋࠊࣃࣛࣇ࢕ࣥໟᇙࡋࠊษ∦ࢆ
సᡂᚋࠊ࣐࣊ࢺ࢟ࢩ࢚ࣜࣥ̿࢜ࢪࣥᰁⰍࢆ⾜࡞ࡗࡓࠋ
㸰.㸳 ⤫ィฎ⌮
Studentࡢt-test࡟ࡼࡾࠊ⤫ィฎ⌮ࢆ⾜ࡗࡓࠋ
㻟䠊⤖㻌 ᯝ㻌
㸱.㸯 ࣇ࢕ࣈࣜࣥሢໟᇙ⣽⬊ࡢ⤌⧊
㸰.㸯࡟♧ࡋࡓᡭἲ࡛సᡂࡋࡓࣇ࢕ࣈࣜࣥሢ㸦ษ᩿๓㸧
ࢆ࣐࣍ࣝࣜࣥᅛᐃࡋࠊ⑓⌮ษ∦ࢆసᡂࡋࡓࠋࣇ࢕ࣈ
ࣜࣥሢࡣࠊసᡂ࡟౑⏝ࡋࡓࢳ࣮ࣗࣈࡢඛ➃㒊࡟┦ᙜ
ࡍࡿ⟠ᡤ࡛ࡸࡸ⣽⬊ᐦᗘࡀ㧗࠿ࡗࡓࡀࠊࡑࡢ௚ࡢ㒊
ศࡣ⣽⬊ࡀྠ⛬ᗘ࡟ศᩓࡋࠊ⣽⬊ᐦᗘ࡟ᕪࡣㄆࡵࡽ
ࢀ࡞࠿ࡗࡓ(Fig.㸯)ࠋᚑࡗ࡚ࠊࣇ࢕ࣈࣜࣥሢࡢඛ➃㒊
ศࢆ㝖࠸࡚ษ᩿ࡋࡓ⛣᳜⏝⣽⬊ࢤࣝࡣࠊ୍ᐃᩘࡢ⣽
⬊ࢆྵࢇ࡛࠸ࡿ࡜ุ᩿ࡉࢀࡓࠋ
Fig.1  Distribution of human leukemia cells 
embedded into fibrin clot (X40) 
㸱.㸰 ㏻ᖖື≀ࢆ⏝࠸ࡓ⭈⿕⭷ୗ⛣᳜ἲࡢ᳨ウ
〇㐀ἲࢆᨵⰋࡋࡓࣇ࢕ࣈࣜࣥሢໟᇙ⣽⬊ࡢ⛣᳜࡟
ࡼࡿ subrenal capsule assayࡀ㏻ᖖື≀࡛ᡂ❧ࡍࡿ
࠿࡝࠺࠿ࠊBDF1 ࣐࢘ࢫࡢ⭈⿕⭷ୗ࡟ࣄࢺ៏ᛶ㦵㧊
ᛶⓑ⾑⑓⣽⬊ K-562 ⣽⬊ࢆ⛣᳜ࡋ᳨࡚ウࡋࡓࠋຠᯝ
ุᐃ⏝ࡢࣔࢹࣝ⸆≀ࡣⓑ⾑⑓࡟㐺ᛂࢆᣢࡘ Ara-C ࢆ
⏝࠸ࠊ⛣᳜⩣᪥࠿ࡽ 5 ᪥㛫⓶ୗ࡟㐃ᢞࡋࡓࠋุᐃ᫬
࡟࠾ࡅࡿᑐ↷⩌ࡢィ⟬⭘⒆㔜㔞ࡣ 9.2 s0.7 mg 
(mean sSE)࡛࠶ࡾࠊ⛣᳜᫬ࡢ 10ಸࡢ㔜㔞࡟࡞ࡗ࡚
࠸ࡓ㸦Table㸯㸧ࠋAra-C ᢞ୚⩌ࡣ⏝㔞౫Ꮡᛶࡀㄆࡵ
ࡽࢀ࡞࠿ࡗࡓࡶࡢࡢࠊ࡝ࡢ⩌࡟࠾࠸࡚ࡶ TGIR 50㹼
ࣄࢺⓑ⾑⑓⣽⬊ࢆ⏝࠸ࡓ࣐࢘ࢫ subrenal capsule graftingࡢ᳨ウ㸦Ṋ⸨㸧
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70%࡛ࠊK-562⣽⬊ࡢቑṪࢆᢚไࡋࡓࠋ≉࡟ࠊAra-C 
100 mg/kgᢞ୚⩌࡛ࡣ TGIR 74.2%ࡢ᭷ព࡞ቑṪᢚ
ไࡀㄆࡵࡽࢀࡓ㸦p<0.05㸧ࠋ
⑓⌮⤌⧊Ꮫⓗ࡟ࡣᑐ↷⩌ࡢ⛣᳜⤌⧊࡟ࡣᐟ୺༢᰾
⣽⬊ࡢ㧗ᗘ࡞⣽⬊ᾐ₶ࡀㄆࡵࡽࢀࠊᨭᣢయ࡜ࡋ࡚฼
⏝ࡋࡓࣇ࢕ࣈࣜࣥ⥺⥔ࡶṧᏑࡋ࡚࠸ࡓࠋ⭘⒆⤌⧊ࡣ
ࢃࡎ࠿࡟⛣᳜⤌⧊ࡢ㎶⦕࡟ᩓᅾࡍࡿࡢࡳ࡛࠶ࡗࡓ
㸦Fig.2㸧ࠋAra-C ࢆᢞ୚ࡋࡓ⩌࡛ࡣࠊ1 mg/kgࠊ  
10 mg/kgᢞ୚⩌ࡢ⤌⧊ീࡣᑐ↷⩌࡜࡯ࡰྠᵝ࡛࠶ࡗ
ࡓࡀࠊ100 mg/kg ᢞ୚⩌࡛ࡣᐟ୺ࡢ⣽⬊ᾐ₶ࡣ࡯࡜
ࢇ࡝ㄆࡵࡽࢀࡎࠊࣇ࢕ࣈࣜࣥ⤌⧊ࡶᑐ↷⩌࡟ẚ࡭ከ
ࡃṧᏑࡋ࡚࠾ࡾࠊ⭘⒆⣽⬊ࡶ௚ࡢ⩌࡟ẚ࡭ከࡃṧࡗ
࡚࠸ࡓ(Fig.3)ࠋ
           Table1. Murine subrenal capsule assay using immocompetent mice (BDF1) a)
 Dose 
[mg/kg] 
No. of 
animals
W0 b)
[mg] 
W6 c)
[mg] 
W6/W0 TGIR d)
[%] 
Control 6 1.3 s 2.8 9.2 s 0.7 10.1 s 2.8 
Ara-C   1 6 1.1 s 0.2 3.5 s 1.1 3.6 s 1.2 64.3
 10 6 1.4 s 0.2 5.8 s 1.4 4.8 s 1.3 52.3
100 6 1.3 s 0.2 2.7 s 0.9 2.6 s 1.0 74.2
    a) k-562 human leukemia cells were inoculated on Day0 and Ara-C was administered  
subcutaneously on QD1-5 regimen. 
    b) W0: calculated tumor weight on Day0 
    c) W6: calculated tumor weight on Day6 
    d) TGIR: Tumor growth inhibition rate: see material and method 
㻌
㻌
㻌
Fig. 2 Histological findings of control group* 
(X 10) 
Severe infiltration of host immune cell was  
found and tumor cells were not found in 
control group on Day6. 
*Pathological tissues were stained by 
hematoxylin-eosin.
Fig.3 Histological findings of Ara-C 100 
mg/kg treated group (X 40)* 
Infiltration of host cell was not found and 
tumor cells and fibrin basement in Ara-C 100 
mg/kg treated group on Day6. 
*Pathological tissues were stained by 
hematoxylin-eosin.
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㸱.㸱 ච␿ᢚไື≀࠾ࡼࡧච␿୙඲ື≀ࢆ⏝࠸ࡓ⭈
⿕⭷ୗ⛣᳜ࡢ᳨ウ
 ๓⠇࡛ほᐹࡉࢀࡓᑐ↷⩌࡟࠾ࡅࡿ㧗ᗘ࡞⣽⬊ᾐ₶
ࢆక࠺⑓⌮⤌⧊Ꮫീ࡟㛵ࡋ࡚ࠊච␿ᶵᵓࡀṇᖖ࡞ື
≀ࢆ౑⏝ࡋࡓࡓࡵ࡟㉳ࡁࡓࡢ࠿ࠊ㠀≉␗ⓗ࡞⅖⑕཯
ᛂࡀច㉳ࡉࢀࡓ⤖ᯝ࡛࠶ࡿ࠿ࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵ࡟
ච␿୙඲࣐࢘ࢫ㸦ࢾ࣮ࢻ࣐࢘ࢫ㸧࠾ࡼࡧࢩࢡࣟࣇ࢛
ࢫࣇ࢓࣑ࢻฎ⌮࣐࢘ࢫ࡛ࡢ⛣᳜∦ࡢኚ໬࡟㛵ࡋ࡚㏻
ᖖ࣐࢘ࢫࢆᑐ↷࡟᳨ウࢆࡋࡓࠋྠ᫬࡟ࠊᐇయ㢧ᚤ㙾
ୗ࡛ ᐃࡋࡓ⭘⒆ᚄ࠿ࡽ⟬ฟࡋࡓィ⟬⭘⒆㔜㔞ࡣホ
౯࡟㐺ࡋ࡚࠸ࡿ࠿࡝࠺࠿ࠊ⛣᳜᫬࡜ุᐃ᫬ࡢ⭘⒆㔜
㔞ẚࠊࡤࡽࡘࡁࢆ᳨ウࡋࡓࠋ㏻ᖖ࣐࢘ࢫ࠾ࡼࡧච␿
ᢚไ࣐࢘ࢫࡣ⛣᳜ᚋ6᪥┠࡟ࠊࢾ࣮ࢻ࣐࢘ࢫࡣ12᪥
┠࡟ุᐃࡋࡓࠋ⤖ᯝࢆTable2㸬࡟ࡲ࡜ࡵࡓࠋ
 ㏻ᖖ࣐࢘ࢫࡣุᐃ᫬࡟⭘⒆㔜㔞ࡀ3.4 mg࡜࡞ࡾࠊ
⛣᳜᫬ࡢ4ಸࡢ㔜㔞࡜࡞ࡗࡓࠋࡇࢀ࡟ᑐࡋࠊCPMᢞ୚
࡟ࡼࡿච␿ᢚไ࣐࢘ࢫࡣࠊุᐃ᫬࡟⭘⒆㔜㔞ࡀ15.7 
mg࡜࡞ࡾࠊ⛣᳜᫬ࡢ20ಸ࡜࡞ࡗࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊ
ࢩࢡࣟࣇ࢛ࢫࣇ࢓࣑ࢻᢞ୚࣐࢘ࢫ࡛ࡣࠊ⭘⒆ࡀ⿕⭷
࡟ἢࡗ࡚ᗈࡀࡿഴྥࡀほᐹࡉࢀࡓࠋࢾ࣮ࢻ࣐࢘ࢫ࡟
㛵ࡋ࡚ࡣࠊ12᪥┠࡟ィ⟬⭘⒆㔜㔞ࡀ11.1 mg࡜࡞ࡾࠊ
⛣᳜᫬ࡢ16ಸ࡜࡞ࡗࡓࠋ⭘⒆ࡣ඘ᐇᛶ࡛༙⌫≧࡛࠶
ࡾࠊච␿ᢚไ࣐࢘ࢫ࡜ᑐ↷ⓗ࡟ィ ࡀࡋࡸࡍ࠿ࡗࡓࠋ
ࡓࡔࡋࠊࢾ࣮ࢻ࣐࢘ࢫࡣẚ㍑ⓗ⭈⮚ࡀᑠࡉࡃࠊ⿕⭷
ࡶⷧ࠸ࡓࡵ⛣᳜ࡋ࡟ࡃࡃࠊ6༉୰2༉࡛⭘⒆⬺ⴠࡀㄆ
ࡵࡽࢀࡓࠋ
 ⑓⌮⤌⧊ⓗ࡟ࡣࠊ㏻⛠࣐࢘ࢫࡢ⛣᳜㒊఩ࡣࠊ࡯࡜
ࢇ࡝⅖⑕ᛶࡢ⣽⬊ᾐ₶࡛༨ࡵࡽࢀࠊࢃࡎ࠿࡟fibrin
matrix࡜ࡑࢀ࡟௜㝶ࡋ࡚ᑡᩘࡢ⭘⒆⣽⬊ࢆṧࡍࡢࡳ
࡛ࠊ⛣᳜⤌⧊ࡣᐟ୺ࡢ⣽⬊࡟ࡼࡗ࡚⨨ࡁ᥮࠼ࡽࢀ࡚
࠾ࡾࠊ๓⠇ࡢᑐ↷⩌ࡢᡤぢ࡜ྠࡌ࡛࠶ࡗࡓࠋࡇࢀ࡟
ᑐࡋࠊ㏻ᡤ࣐࢘ࢫ࡟ணࡵࢩࢡࣟࣇ࢛ࢫࣇ࢓࣑ࢻࢆᢞ
୚ࡋࡓ⩌࡛ࡣࠊ㢧ⴭ࡟⅖⑕཯ᛂࡀᢚไࡉࢀࠊ⛣᳜㒊
఩࡟ᐟ୺⣽⬊ࡢᾐ₶ࡣㄆࡵࡽࢀࡎࠊ⭘⒆⣽⬊ࡶ඘ᐇ
ᛶ࡛⭈⿕⭷⾲㠃ࢆ⿕࠺ࡼ࠺࡟ቑṪࡋ࡚࠸ࡓࠋFibrin 
matrixࡢṧᏑࡶ㢧ⴭ࡛࠶ࡗࡓࠋ୍᪉ࠊࢾ࣮ࢻ࣐࢘ࢫ
࡟⛣᳜ࡋࡓ⤌⧊࡛ࡣࠊྠᵝ࡟ᐟ୺⣽⬊ࡢᾐ₶ࡀ࡞ࡃࠊ
⭘⒆ࡢቑṪࡣ඘ᐇᛶ࡛࠶ࡗࡓࡀࠊ⭈⾲㠃࠿ࡽ┒ࡾୖ
ࡀࡗ࡚࠾ࡾࠊ⭘⒆ෆࡢ⾑⟶ࡶ㇏ᐩ࡛࠶ࡗࡓ(Table3)ࠋ
㻌
㻌 㻌 㻌 㻌 㻌 㻌 㻌 Table2. Comparison of the growth of human leukemia cells among immunocompetent, 
         Immunosuppressed and immunodeficient mice. a)
㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌
㻌
㻌
㻌
㻌
㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 a) K-562 cells were inoculated on Day0. 
           b) The assay was terminated on Day6. 
           c) The assay was terminated on Day6 and CPM was administered subcutaneously on Day䠉1. 
           d) The assay was terminated on Day12. 
           e) W0: calculated tumor weight on Day0.  
           f) W6(12): Calculated tumor weight on Day6(12). 
㻌
㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 Table3. Histlogical findings of human leukemia cells grafting site in immunocompetent, 
          immunosuppressed and immunodeficient mice.
Animals Days after 
grafting 
Histological findings 
Cell infiltration a) Tumor cells b)
Immunocompetent mice  6 㸩㸩㸩 ̿
Immunosuppressed mice  6 ̿ 㸩㸩㸩
Immunodeficient mice  12 ̿ 㸩㸩㸩
㻌 a)Host cell infiltration  +++: sever, 䠉: No 
 b) +++: Cell components in grafting site were tumor cells 
䠉: Tumor cells were not noticed or scarcely seen. 
㻌
Animals No. of
animals 
W0 e)
[mg] 
W6(12) f)
[mg] 
W6(12)/W0 
Immunocompetent mice b) 7 0.9 s 0.2 3.4 s 0.4  4.2 s 0.6 
Immunosuppressed mice c) 8 1.3 s 0.3 15.7 s 4.3 20.2 s 9.0 
Immunodeficient mice d)  4 0.7 s 0.1 11.1 s 4.3 15.8 s 5.6 
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㻠䠊⪃㻌 㻌 ᐹ㻌
 ᮏሗ࿌࡛ࡣࠊᇵ㣴⣽⬊ࢆࣇ࢕ࣈࣜࣥሢ࡟ᅛࡵࠊ࣐
࢘ࢫ⭈⿕⭷ୗ࡟⛣᳜ࡋ࡚⸆≀ࡢᢠ⭘⒆ຠᯝࢆุᐃࡍ
ࡿホ౯⣔ࡢ᳨ウࢆ⾜ࡗࡓࠋࡇࡢ⣔ࡣࠊᇶᮏⓗ࡟
Straittonࡽࡢ᪉ἲ 6㸧ࢆᨵⰋࡋࡓࡶࡢ࡛࠶ࡿࠋᙼࡽࡢ
᪉ἲ࡛ࡣ subrenal capsule assay࡟⪏࠼࠺ࡿ◳ࡉࢆ
ᣢࡗࡓࣇ࢕ࣈࣜࣥሢࢆᏳᐃⓗ࡟సᡂࡍࡿࡢࡣ㞴ࡋ࠿
ࡗࡓࠋࡑࡇ࡛ࠊ௒ᅇ clot ࡢᨭᣢయ࡜࡞ࡿࣇ࢕ࣈࣜࣥ
ࡢ๓㥑యࣇ࢕ࣈࣜࣀ࣮ࢤࣥࢆ cell pellet ࡟ຍ࠼ࡿ๓
࡟ࠊ⣽⬊ࢆࢺࣟࣥࣅ࡛ࣥฎ⌮ࡋࠊࣇ࢕ࣈࣜࣥࢆ⏕ᡂ
ࡋࡸࡍࡃࡋࡓࠋࡇࡢࢺࣟࣥࣅࣥฎ⌮⃰ᗘࡣᚤጁ࡛࠶
ࡾࠊ25 U/ml ௨ୗࡢ⃰ᗘ࡛ࡣࢤࣝࢆᅛࡵࡿࡇ࡜ࡀ࡛
ࡁࡎࠊࡑࢀࡼࡾࡶ㧗࠸⃰ᗘ࡟ࡍࡿ࡜ࢺࣟࣥࣅࣥࢆຍ
࠼ࡓ┤ᚋ࡟ᅛࡲࡾࠊᆒ୍࡟⣽⬊ࢆศᕸࡉࡏࡓࢤࣝࡣ
ᚓࡽࢀ࡞࠿ࡗࡓࠋ᭱⤊ⓗ࡟Ỵࡵࡓ᮲௳࡛సᡂࡋࡓ⛣
᳜⏝ࣇ࢕ࣈࣜࣥሢࡣࠊඛ➃㒊ࢆ㝖ࡁ⣽⬊ࡀᆒ୍࡟ศ
ᕸࡋ࡚࠾ࡾࠊ㐺ᗘࡢ◳ࡉࢆ᭷ࡋ࡚࠸ࡓࡓࡵࠊ⛣᳜࡟
ࡣ㐺ษ࡛࠶ࡿ࡜ᛮࢃࢀࡓࠋ
 ㏻ᖖ࣐࢘ࢫ࡟⾜ࡗࡓ⛣᳜࡛ࡣࠊ2ᅇࡢᐇ㦂࡛ቑṪ⋡
(W6/W0)࡟ 3ಸ㏆࠸ᕪࡀ࠶ࡗࡓࠋࡇࢀࡣ⛣᳜ࡍࡿ clot
୰ࡢ⣽⬊ᐦᗘࠊ⣽⬊ࡢ≧ែࠊ⛣᳜∦ࡢ኱ࡁࡉ࡞࡝࡟
ᙳ㡪ࡉࢀࡓࡓࡵ࡜ᛮࢃࢀࡿࠋAra-C ࡢᢞ୚࡟ࡼࡾ⣽
⬊ቑṪࡣᢚไࡉࢀࡿഴྥ࡟࠶ࡗࡓࡀࠊ⏝㔞౫Ꮡᛶࡣ
ㄆࡵࡽࢀ࡞࠿ࡗࡓࠋ⑓⌮⤌⧊ⓗ࡟ࡣࠊAra-C 1 mg/kg
࠾ࡼࡧ 10 mg/kgᢞ୚⩌ࡣࠊᑐ↷⩌࡜ྠࡌࡃ㧗ᗘ࡞⣽
⬊ᾐ₶ࡀㄆࡵࡽࢀࠊ⭘⒆⣽⬊ࡣṤ࡝ṧᏑࡋ࡚࠸࡞࠿
ࡗࡓࠋࡲࡓࠊAra-C 100 mg/kgᢞ୚⩌ࡣ⣽⬊ᾐ₶ࡀ
ᢚไࡉࢀࠊ⭘⒆⣽⬊ࡀṧᏑࡋ࡚࠸ࡓࠋࡇࢀࡣࠊAra-C
࡟ࡼࡿᐟ୺ච␿⣔ࡢᢚไࡢࡓࡵ࡜ᛮࢃࢀࠊṧᏑࡋ࡚
࠸ࡿ⭘⒆⣽⬊ࡣᐟ୺཯ᛂ࡜ Ara-C ࡢ⣽⬊ẘᛶ࡟⪏࠼
ࡓࡶࡢ࡜⪃࠼ࡽࢀࡿࠋࡍ࡞ࢃࡕࠊィ⟬⭘⒆㔜㔞ุ࡛
ᐃࡋࡓᢚไຠᯝࡣࠊ⣽⬊ᾐ₶ࡀᢚไࡉࢀࡓࡓࡵࡢ⤖
ᯝ࠿⭘⒆ࡢቑṪࡀᢚไࡉࢀࡓ⤖ᯝ࠿ุ↛࡜ࡋ࡞࠸ࠋ
ィ⟬⭘⒆㔜㔞࡜ࡋ࡚♧ࡉࢀࡿࡢࡣࠊ⣽⬊ᾐ₶࡛⭾₶
ࡍࡿయ✚࡜ᢠ⭘⒆⸆࡟ࡼࡗ࡚⦰ᑠࡍࡿ⭘⒆య✚࠾ࡼ
ࡧ⣽⬊ᾐ₶ᐜ✚ࡢ࿴࡛࠶ࡿࡇ࡜ࡀ᥎ ࡉࢀࡿࠋ
 ୍᪉ࠊࢾ࣮ࢻ࣐࢘ࢫ࠾ࡼࡧච␿ᢚไ࣐࢘ࢫࢆ⏝࠸
ࡓᐇ㦂࡛ࡣࠊ㏻ᖖ࣐࢘ࢫ࡜ࡣᑐ↷ⓗ࡟ᐟ୺ࡢච␿཯
ᛂࡣᑡ࡞ࡃࠊ⭘⒆⣽⬊ࡶቑṪࡋ࡚࠸ࡓࠋࢾ࣮ࢻ࣐࢘
ࢫ࡟㛵ࡋ࡚ࡣࠊ12 ᪥┠࡜࠸࠺㛗ᮇ㛫ࡢቑṪࢆほᐹࡋ
ࡓࡀࠊ⭘⒆㔜㔞ࡣ⛣᳜᫬ࡢ 16ಸ࡜࡞ࡾࠊᐟ୺ච␿⣽
⬊ࡢᾐ₶ࡶ࡯࡜ࢇ࡝ぢࡽࢀ࡞࠿ࡗࡓࠋFingertࡽࡢሗ
࿌࡟ࡼࡿ࡜ 9㸧ࠊࣇ࢕ࣈࣜࣥሢໟᇙࣄࢺⓑ⾑⑓⣽⬊ ࡢ
࣐࢘ࢫ⭈⿕⭷ୗ⛣᳜ἲࡣࠊ㏻ᖖ࣐࢘ࢫ࡜ࢩࢡࣟࣇ࢛
ࢫࣇ࢓࣑ࢻࡸࢩࢡࣟࢫ࣏ࣜࣥ࡞࡝ࡢච␿ᢚไ๣ࢆᢞ
୚ࡋࡓච␿ᢚไ࣐࢘ࢫ࡜ẚ㍑ࡍࡿ࡜ቑṪ⋡ࡀᝏࡃࠊ
⛣᳜ 6 ᪥┠ࢆቃ࡟ᛴ㏿࡟⦰ᑠࡋࡓࠋ⛣᳜ࡋࡓ⭘⒆⣽
⬊ࡢ✀㢮࡟ࡼࡾᕪ␗ࡣ࠶ࡿࡀ࡝ࡢ⣽⬊ࡶഴྥࡣྠᵝ
࡛࠶ࡾࠊ6᪥┠࡟ࡣᐟ୺ච␿⣔ࡢᙳ㡪ࢆཷࡅ࡚࠸ࡿࡇ
࡜ࡀ᥎ ࡉࢀࠊ௒ᅇࡢ⤖ᯝ࡜▩┪ࡋ࡞࠸ࠋ6᪥┠ࡢ⛣
᳜㒊఩ࡢ኱ࡁࡉࡣ⭘⒆ࡢቑṪࢆ཯ᫎࡋࡓࡶࡢ࡛࠶ࡿ
࡜ࡋ࡚ࡶᐟ୺ච␿⣽⬊ࡢ௓ධࡣ㑊ࡅࡽࢀ࡞࠸ࡶࡢ࡜
⪃࠼ࡽࢀࡿࠋᚑࡗ࡚ࠊ㏻ᖖ࣐࢘ࢫࢆ⏝࠸ࡓࣇ࢕ࣈࣜ
ࣥሢໟᇙ⣽⬊ࡢ⭈⿕⭷ୗ⛣᳜ࣔࢹ࡛ࣝࡣࠊ⿕㦂⸆ࡢ
ᢠ⭘⒆άᛶホ౯ࢆㄗࡿྍ⬟ᛶࡀ᫂ࡽ࠿࡜࡞ࡾࠊ㐺ṇ
࡞ᢠ⭘⒆άᛶࡢุᐃ࡟ࡣࢾ࣮ࢻ࣐࢘ࢫ➼ࡢච␿୙඲
ື≀ࡲࡓࡣච␿ᢚไື≀ࢆ⏝࠸ࡿࡢࡀጇᙜ࡛࠶ࡿࡇ
࡜ࡀ♧ࡉࢀࡓࠋ
᭱㏆ࡣࠊ㉸ච␿୙඲࣐࢘ࢫ NOD/Shi-scid-IL2RȚ
null ࣐࢘ࢫ㸦NOG ࣐࢘ࢫ㸧࡞࡝ࡀ㛤Ⓨࡉࢀ 10㸧11)ࠊ
ࣄࢺⓑ⾑⑓⣽⬊ࡶ⡆᫆࡟⛣᳜࡛ࡁࡿࡼ࠺࡟࡞ࡗࡓࡀࠊ
ᢠ⭘⒆άᛶ≀㉁ࡢࢫࢡ࣮ࣜࢽࣥࢢ࡟⏝࠸ࡿ࡟ࡣࡲࡔ
ື≀ࡢ౪⤥ࡸ౯᱁ࡢ㠃࠿ࡽ⌧ᐇⓗ࡛࡞࠸ࡓࡵࠊᮏヨ
㦂⣔ࡣ᭷⏝࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ
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